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ABSTRACT 
The Electro Chemical Machine is one of the 
nontraditional machining processes where 
electrical and chemical energies are used in metal 
removal process. Non-contact type machining 
takes place which eliminates different 
conventional stresses produced. It is the new way 
of machining as it is the only way in today’s world 
to complex and intricate shapes which are used 
for producing aerospace machining, die 
manufacturing, turbine blade manufacturing. 
There a numerous part which need to be precise 
and have close tolerances, some even have micro 
holes, high surface finish and difficult contour 
profiles which can be achieved by this machine. 
This project deals with “Building a proper 
demonstrational Model of Electro Chemical 
Machine for drilling micro holes”. It is done to 
provide students with proper knowledge of ECM 
and so that investigation of different process 
parameters and materials can be accomplished in 
the future. 
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INTRODUCTION 
 
Electrochemical machining (ECM) is 
based on the process of reverse electroplating. In this 
process material is added rather subtraction, with the 
help of a chemical reaction. The work-piece and tool 
are connected by an electric supply and dipped in a 
electrolyte. The reaction dissociates the work piece, 
which mixes the metal with the electrolyte and 
continuously metal is removed. Higher metal 
removal rate and precision work makes it a better 
machine among the nontraditional machining 
processes. It also eliminates residual stresses and 
excellent surface finish. Intricate and complex 
geometries are also an important factor which opens 
wide range of components to be machined. This 
machine can be called a new way of machining and 
can be used as major input in industry 4.0.  
    
 
Figure 1: Electrochemical machining. 
 
 
METHODOLOGY 
 
This project shines light on the overall 
working of an Electro Chemical Machine and how it 
is the most suitable nontraditional machining 
process for specific products. A series of measures 
were taken to show and perform the needed drilling 
of holes on plate so that in the coming future 
experimentation can be done easily on the machine. 
This setup resembles a small prototype model of the 
original machine by making a quick and easy model. 
Holes can be produced easily bigger or equal to the 
diameter of the electrode. Removed material can 
also be discharged easily as the material gets mixed 
with electrolyte. Overall, this machine is the way to 
move forward into as it is eco-friendly and is needed 
for modern engineering. 
 
PROBLEM STATEMENT 
 
Due to increase in use of nontraditional 
machining on global level and ECM being a part of 
it, availability of such a machine for students for 
observe and get knowledge of this machine is rare. 
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EXPERIMENTAL SETUP 
Process Parameters 
 
The setup should satisfy the following 
conditions to perform properly (NOTE: changes can 
be done): - 
Electrode 
 
A copper electrode was used having dimensions: 
• Internal Diameter – 2mm 
• External Diameter – 3mm 
 
 
 
Figure 2: Electrode. 
 
Work piece 
 
An aluminum sheet was used having dimensions: 
• Thickness – 0.75mm 
• Area – 16*16mm 
 
 
 
Figure 3: aluminum sheet. 
 
Provision for Electrolyte 
 
A standard NACL can be used having high 
concentration of sodium. 
Transformer (Electric Supply): 
Transformer Voltages 
• Input – 230 Volts 
• Output–50Volts 
• Current- 5 Amperes 
 
 
Figure 4: Transformer Voltages. 
 
Gap between workpiece and electrode 
 
Gap which is also known as the gap 
between the tool surface and workpiece plays a very 
critical and vital on the MRR. It can neither be more 
nor less. In this setup gap used is 0.2mm. Gap is 
maintained using feeler gauge. 
 
Pump 
 
A centrifugal pump having 20 LPM should 
be used for getting proper supply of electrolyte 
during operation. Pump should be equipped with a 
filter to clean out debris formed. 
 
Glass Tank 
 
Glass tank is used so that it remains 
chemically inert during the reaction. 
Glass tank used holds capacity of 15 liters. 
 
WORKING 
 
We designed a setup fully functional and 
easily operated by any student. 
 
 
 
Figure 5: Functionality of ECM. 
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Initially aluminum sheet was attached with 
a wire to the positive terminal of the transformer and 
the negative terminal to the copper electrode. 
Then aluminum sheet was attached into the 
glass tank by clamping mechanism. The NaCl 
electrolyte was then poured inside the glass tank and 
electrode was fixed on top of it. Feeler gauge was 
used to maintain gap of 0.2 mm. The electrolyte 
amount was filled just to dip the sheet. Then the 
pump was turned on and electrolyte was 
continuously supplied near the gap and then the 
transformer was switched on to supply 50 volts and 
5 amperes of current. The chemical reaction will 
start taking place and bubbles will form near the 
dipped electrode. The metal will react to form 
aluminum chloride and hydrogen bubbles will leave 
the solution and sodium oxide solution will form.  
Hole will be produced after 7- 8 minutes depending 
on the concentration of the electrolyte. 
 
 
Figure 6: Holes formed of different sizes. 
 
 
 
 
 
 
 
 
 
 
CONCLUSION 
 
After studying all the research papers and building a 
setup we found that using an automatic feed 
mechanism and using of a better electrolyte fluid 
with high concentration for machining increases 
material removal rate, provide better surface finish 
and also substantial increase in tool life.  
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